Lymphocyte activation with localized pGL1-TNF-alpha gene therapy in a glioma model.
The major goal of this study was to evaluate the effects of tumor necrosis factor-alpha (TNF-alpha), delivered as pGL1-TNF-alpha, on hematological variables, as well as C6 tumor growth in athymic mice treated with and without radiation. pGL1-TNF-alpha was administered intratumorally at low to high doses (15, 150 and 450 microg) in all three phases of this study. In phase A, pGL1-TNF-alpha expression within tumors was dose dependent and transient, with highest levels seen at 18 h after injection, whereas no TNF-alpha protein was detected in plasma. Low erythrocyte counts, hemoglobin, and hematocrit were associated with tumor presence, but the reduction in these variables was most striking in the group receiving 450 microg of pGL1-TNF-alpha, the group that also exhibited thrombocytopenia at 72 h. In phase B, treatment with pGL1-TNF-alpha at 15 or 150 microg resulted in the greatest degree of splenomegaly, increased spontaneous blastogenesis by splenocytes, and high leukocyte and lymphocyte numbers in the spleen. In these same two groups, flow cytometry analyses of spleen cells showed that high levels of natural killer (panNK+) cells, B (CD19+) lymphocytes, and cells expressing the CD71 and CD25 activation markers were present (p < 0.05). An enhancing effect was also noted in some of the measurements with parental plasmid p WS4 and tumor presence. In phase C, the slowest tumor progression was observed in the groups receiving 15 and 150 microg pGL1-TNF-alpha together with radiation; tumor volumes were 51 and 43% smaller, respectively, than for PBS-injected controls by the end of the study. Collectively, these results show that localized treatment with pGL1-TNF-alpha is hematologically nontoxic at low doses and support the premise that activation of lymphocytes may contribute to the antitumor effects of radiation against a highly aggressive brain tumor.